Herpes zoster ophthalmicus is commonly used to describe viral reactivation from the trigeminal ganglia with ocular involvement. The ophthalmic branch is the most commonly involved, whereas the maxillary and mandibular dermatomes are less commonly affected. Neurotrophic ulcer may occur secondary to intentional or inadvertent damage to the trigeminal nucleus, root, ganglion, or any segment of the ophthalmic branch of this cranial nerve. We report a case of reactivated maxillary herpes zoster combined with neurotrophic keratitis due to percutaneous 2nd and 3rd branch of trigeminal nerve block with alcohol to treat trigeminal neuralgia. A 57-year-old female came to the ophthalmology department complaining of decreased visual acuity and skin vesicle over the right lower lid and cheek. She had undergone right trigeminal nerve block for treatment of trigeminal neuralgia. Clinical examination revealed neurotrophic keratitis and maxillary herpes zoster. She was treated with oral and topical antivirals and vigorous lubrication with eye drops. Her neurotrophic keratitis showed a slow recovery. Although a few cases of herpes zoster following nerve block have been described, it would appear that a case of simultaneous maxillary herpes zoster and neurotrophic keratitis following trigeminal block has not yet been documented. It is possible that trigeminal nerve block may cause reactivation of latent virus and refractory neurotrophic keratitis.
Introduction
Herpes zoster is the clinical entity caused by reactivation of the latent varicella zoster virus from sensory ganglia [1] . While any sensory ganglia may be involved, herpes zoster ophthalmicus is commonly used to describe viral reactivation from the trigeminal ganglia with ocular involvement [1] . Among the three divisions of the trigeminal nerve, herpes zoster along the maxillary division of the trigeminal nerve is a rare condition [2, 3] . Generally, the ophthalmic branch is the most commonly involved, whereas the maxillary and mandibular dermatomes are less commonly affected [3] .
Factors that decrease immune function, such as human immunodeficiency virus infection, chemotherapy, malignancies, trauma, surgery, and chronic corticosteroid use, may also reactivate the herpes zoster virus [1] .
Ophthalmic manifestations of herpes zoster ophthalmicus include lid edema and vesicle formation, conjunctivitis, episcleritis, scleritis, and keratitis [1] . Chronologically, corneal findings are punctate epithelial keratitis, pseudodendrites, stromal keratitis, kerato-uveitis, endothelitis, and neurotrophic keratitis [1] . Herpes zoster ophthalmicus is one of the most common causes of neurotrophic keratopathy [1] .
In addition to corneal manifestation, postherpetic neuralgia is a common complication after herpes zoster infection. One treatment of postherpetic neuralgia due to herpes zoster is trigeminal nerve block [4, 5] . However, contrastingly, nerve block can reactivate herpes zoster such as herpes zoster following axillary nerve block [6] and herpes zoster oticus following mandibular block [7] . We report a case of neurotrophic keratitis and reactivation of herpes zoster following trigeminal nerve block to treat trigeminal neuralgia.
Case Report
A 57-year-old female came to the ophthalmology department complaining of decreased visual acuity. According to patient history and previous medical records, the patient had been known to suffer from trigeminal neuralgia for several decades. She had previously undergone a central nervous system examination to determine the etiologic lesion of trigeminal neuralgia, but was informed of the incidental finding of an epidermoid cyst impinging on the trigeminal nerve.
She underwent brain surgery for partial removal of the epidermoid tumor. After the brain surgery, her trigeminal neuralgia had subsided for several years but had reappeared, causing her to visit the anesthesiology clinic for treatment of the debilitating pain.
She had undergone right trigeminal nerve block (percutaneous block of maxillary, mandibular nerve with alcohol and infraorbital nerve block) for pain treatment. Under the fluoroscopic view, for maxillary nerve block, a needle tip can be located right lateral to the foramen rotundum and pterygopalatine fossa; for mandibular nerve block, a needle tip can be placed at the midportion of the foramen ovale.
Her pain had decreased with right-side facial numbness. After 3 days posttrigeminal block, she presented with vesicles over the right lower lid and cheek. A clinical diagnosis of herpes zoster infection of the maxillary branch of the trigeminal nerve was made. She was started on oral famciclovir 250 mg every 8 h. She noticed progressively decreasing visual acuity around 10 days after trigeminal block, during her treatment with famciclovir.
She was referred to the ophthalmology department of St. Vincent's Hospital. She had never been to an ophthalmologist before this event. On initial examination, her visual acuity was 0.06 (0.25 with pin-hole correction) in the right eye and 0.16 (0.8 × -3.25 Dsph; -0.50 Dcyl A × 94) in the left eye. Intraocular pressure was 13 mm Hg (right eye)/10 mm Hg (left eye). At slit lamp examination, her cornea showed an irregular epithelial defect with Descemet's membrane folding (Fig. 1) .
There was no cell reaction in the anterior chamber. Clinically, she was then diagnosed with neurotrophic keratitis by trigeminal block, and less likely herpes zoster keratitis from herpes zoster ophthalmicus involving the ophthalmic branch of the trigeminal nerve.
She was treated with oral famciclovir 750 mg per day, topical 3% acyclovir ointment 5 times per day, and hourly Solcoseryl eye drops (1.4%) and 50% autologous serum eye drops. She showed fast recovery of the right cornea with epithelial closure and her visual acuity was increased to 0.5 within 3 days of treatment.
However, 2 days after epithelial healing, she reappeared with decreased visual acuity of the right eye. Her visual acuity decreased again to 0.02 and the cornea showed central and peripheral geographic epithelial defect with Descemet's folding (Fig. 2) .
Along with the previous treatment of oral and topical antiviral and lubrication with Solcoseryl and autologous serum, her lower lacrimal punctum was temporarily occluded with a punctal plug and she was on hourly 5% albumin eye drops. Varicella zoster virus PCR was also done. An HIV serological test was done and the result was negative.
Her cornea showed slower recovery in epithelial healing. Five days after the second outbreak of epithelial keratitis, the epithelial defect slightly decreased but the Descemet's folding remained. Her visual acuity was 0.15.
One month after block, her cornea showed central opacity and faint peripheral linear epithelial irregularity. Endothelial cell damage was observed compared with the contralateral eye. The scar on her cheek remained (Fig. 3) .
Discussion/Conclusion
Trigeminal neuralgia is a severe, intermittent, electric shock-like pain in the face [8] . The exact etiology of trigeminal neuralgia is not certain but is hypothesized to be caused by compression or an underlying condition of the trigeminal nerve, such as tumors, cysts, arteriovenous malformation, and multiple sclerosis [8, 9] .
There is a wide range of treatments available. Alcohol nerve injections or neurectomy of the trigeminal nerve is one of the surgical treatments of trigeminal neuralgia, which may be effective if these are the areas affected by pain [8, 9] . Several studies concluded that peripheral alcohol injections have a role in the management of trigeminal neuralgia [8, 9] .
In this case report, we report a case of reactivated maxillary herpes zoster combined with neurotrophic keratitis due to percutaneous trigeminal nerve block with alcohol to treat trigeminal neuralgia. The suspected cause of trigeminal neuralgia is epidermoid cyst compression of the cisternal trigeminal nerve.
From patient history and medical records, the nerve block was administered in the 2nd and 3rd branch of the trigeminal nerve. This direct surgical trauma to the maxillary branch of the trigeminal nerve may have caused maxillary zoster reactivation. The alcohol injection is suspected to minimally affect the 1st branch presumptively because it reaches the area through vascular, neurologic, myofascial, and/or lymphatic networks to cause neurotrophic keratitis [10] .
As far as we know, this is a rare case report of maxillary herpes zoster following trigeminal nerve block in a patient combined with neurotrophic keratitis. In a typical herpes zoster infection, only the maxillary area of eruption is very rare [2, 3] . This patient's maxillary zoster is suspected to have been reactivated by direct surgical trauma to the maxillary branch of the trigeminal nerve.
The corneal neurotrophic lesion of this patient was difficult to differentiate with herpes zoster reactivation because the epithelial lesion looked dendritic and geographic in shape. The skin vesicle and scar were limited to the area of the maxillary dermatome; therefore, we diagnosed this as maxillary herpes reactivation in this patient. The varicella zoster virus PCR was negative. This diagnosis is needed because we do not need to use antivirals unnecessarily in neurotrophic keratitis alone.
In this case, this neurotrophic ulcer reoccurred several times, sometimes with fast recovery and other times with slow recovery, even with maximum treatment. Even without direct involvement of the ophthalmic branch, the maxillary and mandibular trigeminal block can affect the adjacent ophthalmic branch, which leads to neurotrophic keratitis. Usually, a herpes zoster neurotrophic ulcer occurs in chronological order, but a surgically induced trigeminal nerve block-induced neurotrophic ulcer begins early [4] .
In conclusion, the trigeminal nerve block can reactivate herpes zoster in the area of nerve supply which was blocked, and neuropathy can occur by the indirectly affected adjacent branch of the trigeminal nerve. Because there is no pain sensation in neurotrophic keratitis, patients usually come to the ophthalmologist when they notice considerably decreased visual acuity. Earlier diagnosis and aggressive treatment of neurotrophic keratitis is recommended. 
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